Hence the need for more efforts in the less explored directions for indexing, using not only peak positions but also intensities, and why not the whole powder profile (that way was initiated by Kariuki et al., 1999, applying a genetic algorithm). McMaille follows the same route by using the Monte Carlo method in order to generate randomly cell parameters tested against an idealized powder profile. Find more details about the SDPD-2002 Round Robin at : Web site : http://sdpd.univ-lemans.fr/sdpdrr2/results/ Report : in the IUCr -CPD -Newsletter N°29 -July 2003 McMaille demonstrations Program download (GNU Public Licence) : http://www.cristal.org/McMaille/ Crystallographers want solutions fast ! Is that possible with McMaille ? YES… if you consider 5-15 minutes being fast… The first recommended approach with McMaille is to use the quite simple automated « black box » mode.
A bit ambitious if McMaille is a slow indexing program…

What is examined in the automated « black box » mode ?
All symmetries in restricted volume and cell parameter ranges They are only selected (not ordered which would be too long) according to the cell parameters trial and cut off at d(hkl)min.
If a calculated profile do not intercept any observed one, then the corresponding hkl set is considered as unobserved, not taken into account.
McMaille v1 and v2 : Gaussian profiles
-Choice was made of an idealized profile (Gaussian shape applied to extracted peak positions) rather than using the raw pattern -for velocity reasons. Fit by 3 iterations of the Rietveld decomposition formula (= Le Bail method).
-Version 1 worked only in cubic for studying the feasibility which was quite encouraging with 1000 tests per second by using a > 2GHz processor.
-Version 2 extended to all crystal systems, 300 tests per second in triclinic.
Not fast enough with low symmetries needing 10 8 -10 9 tests…
McMaille v3 : Columnar peak shape
Speed increased by a factor 20… 20.000 tests per second in cubic, 6000 in triclinic.
No real need for a fit, the observed and calculated columns are given the same height and same width.
The R factor becomes function of the percentage of overlapping between observed and calculated columns.
SDPDRR2 Sample 3 -conventional X-rays
Peak positions extracted by WinPLOTR
The columnar peak shapes used by McMaille v3
Zooming on the last reflections
The width in the automated mode is calculated as : 0.3 x λ / 1.54056 it depends on the user in manual mode One of the 2 cases leading to « refine » a cell : Ni > N -N' Ni = 19 N = 20 N' = 2 R = 98% ! But that cell proposal is retained A peak is considered as indexed if some overlap occurs with a calculated one. The second case leading to « refine » a cell is when R < R1 (usually 50%).
About (accuracy + enlarged peaks) apparent contradiction
The more the « observed » columns are large, the more you have chances to intercept them by the calculated columns.
Cubic example : A column at 10°(2θ) (d = 8.838 Å) will extend from 9.85 to 10.15 °(2θ) (d =8.972 to d = 8.707; λ = 1.54056 Å). So that if the peak is the 200 reflection, the range of a values leading certainly (if the accuracy is high) to the solution is [17.41-17.94 Å] . Any test in that interval larger than 0.5 Å is a winning test.
But at the « refinement » stage, it is mainly the position accuracy which is important. It will lead effectively to low R values (exact overlapping corresponds to R = 0.) allowing to distinguish the true solution from bad proposals.
More on the cell « refinement » in McMaille
At R ~ 50%, no least square refinement is possible So that the cell parameters are adjusted by Monte Carlo (200 steps in cubic to 5000 steps in triclinic) with small amplitude change (|delta max| = 0.02 Å). Similar to tempering ?
The best proposal at R < R3 ~ 5% is finally least-squared refined and classical figures of merit (M 20 , F 20 ) are calculated. 
Relative insensitivity to impurity
The user decides by two control parameters :
N' : number of unindexed lines.
R2 : consider only proposals with R < R2. Fixing it at 15% means that cell proposals explaining at least 85% of the peaks total intensity will be listed.
An impurity should not concern more than 15% of the total intensity, right ? But the number of (small) peaks belonging to the impurity can be high…
